Editors' Picks  by unknown
editors' picks
© 2009 The Society for Investigative Dermatology www.jidonline.org 2083
Atoh 1 is necessary for the specification of this cell type. 
In addition, the touch domes that typically contain clusters 
of Merkel cells and a single sensory afferent were present 
but exhibited altered structure, including excessive termi-
nal branching. An examination of the distribution of Aβ 
afferent subtypes in these mice revealed that the canonical 
slowly adapting type I responses elicited by touch require 
Merkel cells, indicating that they are essential for the cor-
rect development of touch domes in the skin and ultimate-
ly for the response to light touch. Future experiments will 
elucidate whether these cells alone or in conjunction with 
somatosensory neurons are the sites of mechanotransduc-
tion in skin. (Science 324:1580–2, 2009)
Master of the cuticle
Hair maintenance occurs via a cyclic process that involves 
periodic regeneration of hair follicles. Defective hair shaft 
maintenance results in periodic alopecia. Knockout of the 
DNA-binding protein Sox21 by Kiso and colleagues result-
ed in cyclic alopecia in mice. No differences in hair cycle 
progression were observed in these animals; however, 
epidermal hyperplasia, thickened epidermis, and enlarge-
ment of the sebaceous glands were noted, supporting a 
repressor role for Sox21 in these cells. Sox21, which has 
been studied in neuronal cells to date, was most strongly 
expressed in anagen-stage hair follicles and nearly unde-
tectable in telogen stages upon hair follicle regression. In 
addition, expression of Sox21 was restricted to the hair 
shaft cuticle (Cuh). Defects in this structure were the most 
likely cause of hair loss in the mutant mice because Sox21 
appears to be required for normal cuticle formation. 
Furthermore, microarray analysis demonstrated that Sox21 
is a master regulator of keratin genes, which are required 
for Cuh terminal differentiation. (Proc Natl Acad Sci USA 
106:9292–7, 2009)
DIRA disease
In a study of an autoinflammatory syndrome of skin and 
bone with multifocal osteomyelitis, periostitis, and pustu-
losis in nine children, Aksentijevich and colleagues iden-
tified recessive mutations in the interleukin-1 receptor 
antagonist (ILIRN). These mutations severely diminished 
the mRNA and protein levels of this receptor antagonist in 
all nine patients. As a result, the cells were hyperrespon-
sive to interleukin-1β stimulation. Patients responded rap-
idly and effectively to treatment with empirical anakinra 
therapy, a recombinant interleukin-1-receptor antagonist. 
Further examination of deficiency of interleukin-1-receptor 
antagonist (DIRA) will offer insight into the interleukin-1 
and interleukin-1-receptor antagonist balance, which is 
associated with polymorphisms causing diseases such 
as seronegative spondyloarthropathies, psoriasis, and 
osteoarthritis. (N Engl J Med 360:2426–37; 2009)
Stemness checkpoint
Accumulation of DNA damage in the stem cell popula-
tion has been implicated in the aging phenotype. Thus, 
the impact of irradiation on quiescent melanocyte stem 
cells (MSCs) was examined in mice by following the hair-
graying aging phenotype. Inomata and colleagues dem-
onstrated that irradiation abrogates the renewal of MSCs 
via induction of differentiation as opposed to the typical 
genotoxic responses of cellular senescence or apoptosis. 
This commitment to differentiation by MSCs results in stem 
cell depletion and subsequent hair graying. Furthermore, 
the absence of ataxia–telangiectasia mutated, a critical 
DNA damage sensor, sensitizes these cells to irradiation-
induced aging phenotypes, implicating the DNA damage 
response in the determination of MSC fate. DNA repair 
machinery may be a stemness checkpoint for maintaining 
the stem cell population and preventing aging phenotypes 
in response to genotoxic stress. (Cell 137:1088–99, 2009)
Description of surface diversity
Investigation of the microbial communities that inhabit 
specific sites on the skin may offer insight into the health 
and disease of this organ. Grice and colleagues charac-
terized the diversity of the human skin microbiome by 
phylotyping the 16S rRNA gene from 20 skin sites on 10 
subjects. Sebaceous, moist, and dry sites were sampled, 
and temporal and spatial data were obtained. Sebaceous 
sites were less diverse, less even, and less rich than the 
other sites; the dry volar forearm was the richest. These 
results offer a starting block for probing the interface 
between microbes and common skin diseases. Specifically, 
atopic dermatitis is often found on the highly diverse inner 
bend of the elbow, whereas psoriasis most often occurs on 
the outer elbow, knees, umbilici, and gluteal creases, sites 
that in the study lacked common community characteris-
tics. Because antimicrobial agents have been utilized in 
the management of common dermatoses, these data may 
be a useful baseline for testing the therapeutic potential 
of manipulating the microbiome for skin disease. (Science 
324:1190–2, 2009)
In response to touch
To confirm the long-held supposition that Merkel cells are 
the sensory receptor cells that respond to light skin inden-
tation and resolve fine spatial details, Maricich and col-
leagues deleted the transcription factor Atoh 1 from the 
body dermis and epidermis in mice. This approach effec-
tively eliminated Merkel cells in this skin, indicating that 
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